In his proposal on the Tripartation of the Lower Palaeozoic Rocks (1879) Lapworth defined the Silurian System between the bases of the Old Red Sandstone and the lower Llandovery.
Since then the Ordovician-Silurian boundary has long been drawn between the Dicellograptus anceps zone and the Akidograptus acuminatus zone (Elles & Wood, 1901-18) , notwithstanding that Jones (1909) added the Glyptograptus persculptus zone as the lowest Silurian graptolite zone. Because the Llandovery series at Llandovery, Wales belongs to the shelly facies and its base is there exposed poorly, Cocks, Toghill and Ziegler (1970) vindicated in Lapworth's classical sequence of the Birkhill shales that the base of the Silurian system should be defined at the base of the persculptus zone at Dobb's Linn near Moffat, Scotland. These authors included the persculptus, acuminatus, vesiculosus and cyphus zones in their Rhuddanian stage of the Llandovery series which was the lowest of four stages newly founded in the type area of Wales. The correlation of the Silurian rocks in the British Isles is now well established in detail (Cocks, Holland, Richard and Strachan, 1971) .
Because of the limited occurrence of G. persculptus the Akidograptus ascensus zone (Boucek, 1953) in Bohemia and the Climacograptus scalaris normalis zone in Sweden and Poland were correlated to the persculptus zone of Great Britain (Kielan, 1959) . As shown in the table here, C. s. normalis is wide-ranged. The so-called normalis zone in Vastergotland has already been involved in the acuminatus zone (Waeren, 1968) . In the Dobb's Linn section it is known that A. ascensus flourished earlier than A. acuminatus within the acuminatus zone, but unrepresented in the persculptus zone. Therefore A. ascensus probably designates the lower subzone of the acuminatus zone, instead of being the correlative of the persculptus zone. In pointing out that G. persculptus ranges widely from the Dicellograptus anceps zone to the acuminatus zone according to Elles and Wood and emphasizing that the persculptus zone based upon the zenith of the species is a teilzone, instead of Oppel's biozone, Berry and Boucot (1970) accepted the acuminatus zone as the lowest one of the Silurian graptolite zones. Prior to this the same conclusion was made by the Standing stratigraphic committee MSK on the Ordovician and Silurian deposits of the USSR, 1962 (Nikitin, 1971 Mu (1964) the Lungma black shales with the persculptus zone at the base is underlain at Loj oping, Hupeh by the Dalmanitina bearing muddy limestone, 0.4 m thick and this in turn underlain by the Ashgillian Wuf eng shales. Sheng (1964 Sheng ( , 1973 , on the contrary, located the. Dalmanitina beds of Central and South China at the top of the Ordovician system as shown below.
Lungma shales with G, persculptus zone at the base. The last species was referred to Platycorphe Foerste by Apollonov (1974) . It is quoted by Nikitin (1972, p. 237) that "The graptolites occurring in these beds together with trilobites -C . normalis ex .gr, scalaris, G. persculptus, Diplogr. modestus, D.
parvulus, according to the data obtained by N. F. Mikhailova, are characteristic of the Glyptogr. persculptus zone of Great Britain." The Ulkunas beds are, however, placed at the top of the Ordovician system.
The lowest Silurian of Kazakhstan is the Alpeis horizon yielding Akidogr. ascensus, A. acuminatus and so forth in its lower part in the Chinghiz range (Bandaletov, 1971 (Igo & Koike, 1967, 68) . The lower Detrital band of about 60 meters' thickness which is intercalated between these limestone formations yields Llandoverian graptolites at some horizons.
Since the present authors (1964) had described Dalmanitina malayensis, nov. from the basal part of the band, Jones worked out the graptolites.
In the lowest 1.5 meter's siltstone beds Glyptogr. persculptus occurs in the lower three-quarters and D. malayensis in the upper one-third (Jones, 1973) . The next is cherty bands, 18.4 m thick, which are barren except indeterminable graptolite fragments.
The still higher part, 40 m thick, is composed of siltstones, mudstones and shales, yielding various graptolites which show the age from the Cryptogr. vesiculosus zone to the Monogr. sedgwicki zone for this part.
No graptolite is so far known of the Ak. acuminatus zone, but D. malayensis may fill up part of this hiatus of the graptolite sequence.
In It is certainly a remarkable fact that the boundary between the Lungma shales and the Kuanyinchiao beds is almost exactly coeval with the classical Ordovician-Silurian boundary. Short hiati of zonation are expectable beneath the A. ascensus zone in Bohemia, and the A, acuminatus zone in Sweden. The time-length of such a hiatus is presumably about one zone-time, or actually, one mill, years or so, assuming that the Silurian period measures 40 mill. yrs. and that the number of graptolite zones from Rhuddanian to Pridolian is more than 40. Incidentally, zone-time which means a time-length of a given period divided by the maximum number of fossil zones of the period in an area or the world, gives the general concept of an instant of the area and period (Kobayashi, 1944) .
Be the above time-relation of the graptolites and the Dalmanitina beds acceptable, the boundary between the Alpeis horizon and the Ulkunas beds of the Tolen horizon in Kazakhstan may be a little higher than the standard boundary.
Judging from the coexistence of Rhuddanian G. persculptus with Ashgillian species of Dalmanitina in the Ulkunas beds, either G. persculptus is a progenitor or D. mucronata is a relic of the species. If the former alternative is the case, the Tienshan geosyncline was the provenance of G. persculptus. Thus, the Ulkunas beds are the real passage beds which might decipher the bearing of the barren mudstones of about 3 meters' thickness beneath the persculptus zone at Dobb's Linn. Whatever the answer may be, the trans-Eurasiatic distribution of G. persculptus tells that the wide dispersal of this short lived graptolite was made possible so quickly through geosynclinal zones of Eurasia, particularly those prolonged latitudinally.
